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ARIZONA(AFACNE)TROUT  RECOVERY PLAN SUMMARY

Arizona trout were recognized aa a unique speciea many yeere before they
were officially deecribed in 1972. Their distribution  la centered In the
White Mountaina of east Central Arizona, on landa administered by the
White Mountain Apache Tribe and adjacent Apache-Sitgreavee National
Forest. The principle reason  for the decline of this native trout is
loam of habitat aud genetic e~wamping by introduced rainbow trout.

Recovery effort8 center around 1) developing good methoda  of 1deatIfping
pure populations of Arizona trout, 2) protecting thoae populationa and
their habitata, 3) reintroducing Arizona trout Into historic water8 after
the nonnative epeciee have been eliminated, and 4) developing and implementing
land management plane for the protection of Arizoua trout hebitata.

This reviaed Arizona Trout Recovery Plan l uperaedea the original plan signed
in 1979. It incorporatea new deta, includiq restoration work on acveral
streama on Iudian and Forest Service landa and preliminary research on
determining Arizona~trout  purity. The common nam Arizona trout wee originally
used to describe Salmo apache, but the neweet American FIaheriea Society
publication of Comon aud Scientific Namea of Fiahee (Robina, et al. 1980)
uses Apache trout. This change haa not been utilized In thia publication,
but vi11 be made in future reviaiona.

c
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The Arizona Trout Recovery Plan ham been developed by the Arizona
Trout Recovery Team to coordinate recovery efforts for this threatened
species. The basis of this Plan la the belief that private, state and
Federal agencies charged with land and species management within the
historic range of the Arizona trout are interested in its preservation
and recovery. Using this basis , the Team haa made recommendationa on
the management of the rpeciea and its habitat that take into conaldera-
tion the blological needs of the epedaa. If the reconendatioaa  are
followed, it la hoped that pure populatioua of AriaOM trout will again
occupy mauy of the streama in the White Mountaina of Arizona.

Moat land managers involved in the recovery actiona of AriaOM trout
have reviewed drafts of this Plan and a few have expreaaed concern
over the economic effects of Its inplementatlon. It should be remembered
that Arizona trout have a strong recreational potential that is now only
partially being utilized. Recovery of the species will be followed by
delisting and its greater availability to recreational angling. This
increased recreational revenue should do larch to offset any actions
needed to protect ArlzOM  trout habitat.

This la the campletcd Ariso~  Trout EeCovery Plan. It hu been approved
by the U. S. Fish and Wildlife Service. It doea not neceaaarily reprr
sent official positiona or approvala of cooperating agenciae  and it doer
not neceaaarily represent the viewa of all recovery tea& members, who
played a key role in prepering  this Plan. This Plan is subject to mdi-
fication aa dictated by new findings and chmgea in species atatua and
completion of taaka aaaigned  in the Plan.

Literature citationa should read aa followa:

U.S. Fish and Wildlife Service. 1983. AriZOM Trout Recovery Team,
Albuquerque, New Mexico.

Additional copies may be obtained from either:

U.S. Fish and Wildlife Service
Unit1
Denver, Colorado 80205
(301) 571-4696

U.S. Fish and Wildlife Service
Region 2, Endangered Species Office
P.O. Box 1307
Albuquerque, New Mexico 87103
(505) 766-3972
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PART I - INTROIJDCTION

Order - Salmoniformea
Family - Salmonidae
Genua - Salvo
Species - Salmo apache

I. Taxonomy

A. Dietinguiehing characteriatica: Body deep aud compressed; dorsal
dorsal fin large; spots on body pronounced and often unifondy
spaced, roundiah in outline, medium-sized; apota slightly smaller
than in moat interior l ubapaciea of cutthroat, Salm clarki, but
wxa like typical cutthroat trout thau the Cilast, Salmo

. gilu. Yellowish or yellow-olive ground colors predamic vlth
tinta of purple and pink obaetvable on fresh specimena, but no
red or pink lateral bend present. Dorsal, pelvic sod anal fina
vith co~picuoua  cram or yellowish tip. Yellow cutthroat mark
present. Vertebrae S8-61; pyloric caeca 21-41: acalea 133-172
(range of meen 146-158) in lateral series and 32-40 (range of
meana 34-36) above lateral line. Diploid chromosomes number 56
with 106 arm. Effects of hybridization with rainbow trout,
Salm gairdneri can be detected (or auapected) oa the basis of
thaollowing characteriatica: man velue of vertebrae counts
more than 60, parn scale counts lame than 1SO in lateral aeriea
and leaa than 34 above lateral line. Mean pyloric caecal valuer
of Dote then 32, end erratic spotting or coloration (2).

B- Velidityrh Althou8 native trout were knoua from the White Mountains,
Ariaoaa, mince 1873, they ware not described u a distinct species
until 1972 (9). Copa ad Yarroy  (5) described  their apaciwna
collected from the White River u a variety of "Salm pleuriticua,"
the Colorado River cutthroat trout. Jordan and ~na (7) referred
to specimena  from the headwatera of the Little Colorado giver aa
"Salmo mykiea pleuriticua." Miller (8) and moat subsequent authors
(n 10) teatatively referred to the native trout of the White
MountaiM as Salmo gilae. Miller (9) described Se& apache, with
an original diatributlon in the upper Salt Bive6mk sad White
rfvera), Sen Fraacfaco  River (Blue River) aud the huduatera  of
the Little Colorado River, Arizoma. Trout active to Oak Creek of
the Verde River draiaege  had the general appurance and apettirrg
pattern typicel of Gile trout, aad Mlllar (9) identified them.
am z. gilae. Mditioaal aemplea of trout fra Sycamore Greek
(Ague Pria drainage) ul)re tentatively identified aa hybrids by
Behuke, Minckley, l ud Miller, supporting Miller's coucluaio~  (2).

Coupreheuaive  infonnatiom  on the genetic purity of geographically
isolated populatioua of Arizoru trout is generally  hddng. The
problem la t-fold: First, it involvea interspecific interaction
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resulting in hybridization with the introduced 2. Bairdneri; further,
unique sub-populations (races) of ArizoM trout may exist aa a
result of isolation in disjunct watersheds or drainage syetema.
The genetic purity on both a specific and racial level la of
conalderable scientific value and both levels are diacueeed in
the plan. Therefore, although the terms “Arizonr trout" or
"Salmo apache populationa" are uaed interchangeably throughout
tw to cover both levels of genetic purity, it la done for
the make of discuaaion and not in ignorance of the problem.

II. Life Biatory and Ecology

A. Relative Abundance: The headwatera of the White and Black river
drainagea on the Fort Apache Indian Reeeroation contain the largest
concentrationa of Arizona trout. Larger stream (Bonita  Creek,
Eaet Fork White Biver) may carry several thousand Arito~ trout.
Poet vinter populationa of 2. apache in small tributary streama
may be leer than 100 individuela, while autumn numbers are usually
4 to S dmea higher. Intermittent tributariee have few or no
year-long reaidenta, but may serve u spawning and nursery areas
depending upon cllpitic ConditioM. .

B. Eabitat  Description: Published information concerning habitat
requirementa  of Salm ape&e fa limited. Therefore, considerable
information pram= herein hea been inferred from atudiea of
other aalxmida. Introduction of exotic salmonida (Selmo gairdeneri,
S. tnstta, and Salvellnua fontinalia) haa reduced Ara trout
Gpulationa to those existing mainly in headwater areas upatreem
from MtUrd barriers. The environment downstream from headwater
springs la often herah during winter, with formation of anchor ice
and ice bridges. Harper (6) reported theme streama are subject
to axtremea of low and diurnal tamperaturea. The atreama he
aaxined had low-pool-riffle ratlona, wldtha greatly exceeding
deptha, with the majority of the reacher couaiating of riffler
ad rune.

C. Food and Feedings Earper (6) found that feeding habits of 2.
apache in Big Bonlta Creek on the Fort Apeche Indian Eeaervacion
depended upon fish size. Fish 6 - 9 cm long primarily fed on
Ephemeroptera, uhereea fish l5 cm and larger utillaed'Pore
Trichoptera. Terreaerlal inaecta ware eaten by all size claeaea.
Utiliaation of Diptera, Trichoptera, and terrestrial  insects
&an@ with the aaaaona~ Fish 12.4 - 4-20.6 cm long were
captured form Haplie Creek ou the Apach~Sitgreavea National
Forut exhibited similar feeding taudenciea; hoover, ephemerop-
terana were more prevalent in the diet of larger apacimena than
those exemined  by Earper (unpublished data, Arizolu Game and
Fiah Department.

-29
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Reproductioa: Few studies have been conducted oa Arizona trout
reproduction. Spawnlng is knoti to occur from Msrch through mld-
June aad varies with stream elevation. Harper (6) fouad redd
constructions comesaced as water tesperatures reached 8'C. Due
to the abundance of hybrid populations, it has been theorized that
the spawning  period of Arizona trout is essentially identical to
that of rainbow trout, S. galrdaerl. However, Miller (9) and
Aadersen (1) suggested That hybrldlzatloa may occur prlsarily
during a sarg1na.l  overlappisg of the apawning periods.

Earper (6) recorded fecundity in fish X3.1 - l-19.1 a long from
Big Box&a Creek rasging from 72 - 238 eggs. Roselusd (11) found
that egg numbers varied from 6461,083 frcm Christmu Tree Lake
specimens 29.84 - 34.92 cm in length. Fish collected from Ord
Creek in 1962 and held by the Arlzosa Cew axd Fish Department,
yielded an average of 72 eggs per female in 1964. Durilrg 1969,
the same brood stock produced an average of 4,2l5 eggs per female.
In kmlniag Bonlta Creek speclmess, Earper (6) fouud the smallest
mature fesale to be 13.0 cs losg, while the smallest mature mule
was 14.5 cp long. These sizes corresponded to a spausing age of
3 years. Two redds examined by Earper during his study contained
43 and 67 eggs. Since the fecundity of all fish checked vas greater
than this, he suggested that each of Salmo apache may deposit eggs
in several red& during a single spati~seasoo. Redds vere
constructed primarily at the downstream end of pools in a wide
variety og substratss, water velocities, and uster depths. The
period from egg deposition to emergence  of fry in Bu Boaita
Creek above 2500 mtsrs l levatiou, he found fish larger than
17.0 0 T.L., and 21.0 a T.L., comprised approximately 21 percent
and 5 percent respectively of each poprrlatloa. The present world
angling record for thl species is 36 o T.L. and weighed 1.64 kg.
This record fish vas tsken from Bear Csnyon I&e in 1973.

Competition and Predation: Competitive interaction vlth introduced
species has been the major cause of the 2. apache decline. Iatro-
ducsd salmoulds  exhibit tendencies to outcompete Arizona trout for
food and spsce and to prey upon tha. In addition to the &ova,
rainbow and cutthroat trout contsahate the Arlzosa trout gene
pool through hybridization.

III. Iilstorlc Dir tributlon .

The former distribution of Salm apache is still somewhat confused
with that of Salmo 8llae. G apache occupied the hcadvaters of
the Little Co-o, Salt, sod Francisco rivers (Figure 1).
Speclwns collectsd by P. W. Chamberlain in 1904 fra IL P. Creek,
tributary of Blue River (Sas Francisco River drainage) exhibited
spotting patterns of S. apache but showed hybrid influence (9).
Bowever, in Qmmberl~a's notes these fish were reported to have a

-3-.-
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Figure 1. Indigenous distribution of Salmo gilae and Salmo
aoache. Adapted from Behnke and Zarn, 1976.
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distinct red band which is characteristic of 2. gilae. Specimens
collected in 1913 from Oak Creek (Verde River drainage) were identified
as hybrid 2. gllae x 2. galrdeueri by Miller (9).These s p e c i m e n s
exhibited morphological characteristics of 2. apache but spotting
patterns of 2. gllae, suggesting a possible intergrade of two species.
Therefore, at the geographical extremes of the historic salmoald
rauge in Arizona, ~pe&&u have been collected which exhibit
characterlstlcs of both species.

If the distrlbutloa patters holds true to drainage, the I[. P. Creek
specimens  (Blue River drainage ) should have been 2. apache.A l l
other specimens of native trout collected from the Glla drainage
have been identifsd as coming from 2. Bllae stock.T h i s  i n c l u d e s
a recent collectloa (1973) from Oltty Creek (Figure 2), tributary
a Eagle Creek, tentatively identified by W. L. Mlackley and B. B.
Miller as hybrid 2. gilae x 2. galrnderl.Kynard ( 1 2 )  d i s a g r e e d
wlth this ldentlflcatlon and suggested the Chltty Creek population
is a subspecies of Salmo apache. Field surveys currently underway
in the Blue, Little~rado asd Black River drainages say help to
further out knowledge of the historic dlstrlbutloa of these tvo
native trout species. The formsr wldespread dlstrlbutlon of 2.
apache in the Black, Uhits,  aad Tuttle Colorado drainages 1s
couflrped hy present hybrid populatloss and documented collections.
Meuy early White Mountain area settlers reported the presence of
native trout which they referred to as 'yellow-bellied, speckled
trout’ (Pigute  3).

xv. Present Knows Distribution

The present range of geuetically  pure 2. apache populations is now
couflned to approximately  48 km (30 mi.) or lsss of small streams,
reduced from sn estlasted original range of approdmately  965 km
(600 nil.) (6).

hrrent survey records (l3, and others) indicate aetural populatlous
of pure Salmo apache stUl remain in a few strew on the Fort Apache
Indian ti-atlou and Apache-Sltgreaves Watloual Forest as follow:

Boggy Creek (Reservation)
Crooked Creek (Beservatlon)
South Fork Diamoud Creek (Reservation)
East Fork White River (Resemratloa)
Centerfire Creek (ApachcSltgreaves NF)
Soldier Creek (Apache-Sltgreaves NF)

natural popdaiolu  of & apache trout that fit most of the criteria
for purity include:

Firebox Creek (Reservation)
Little Did Creek (Reservation)



- . . _. -. _ - _



Big Bonlta Cleaega (Reservation)
Little Bonita Creek (Reservation)
Flash Creek (Reservation)
Paddy Creek (Reservation)
Boggy Creek (Apache-Sitgreavee NF)
Stinky Creek (Apache-Sitgreaves NF)

Natural populations of Arizona trout that have obviously been
hybridized with other salmonid  species include:

Deep Creek (Beseroatioo)
North Fork Diamond Creek (Reservation)
Paradise Creek (Reservation)

Introduction efforts over the past few years have spread Arizona trout
into additional White Mountain waters aa well as streams and lakes on
Mouut Graham (Plnaleno Mountains, Coronado NF) and the Kalbab Plateau
(Kaibab NF) (Table 1). The non-historic lntroductloa sites were chosen
because they lacked any netlve salmonida, and have provided the general
public a chance to fish for this threatened native trout. Further
introductions of 2. apache should be l-ted to historic waters and
those non-historic waters in which the species has already been
introduced.

In addition to the knowe populations listed above, other heedwaters
aad remote streuma throughout the White Mountain area mey contain
additional Arizona trout populatloaa. Further surveys are needed to
confirm the total dietrlbution  of this species and its genetic purity
in aoma of the above localities. Many streams in the White Mountain
area support trout populations which display both Arlzoaa and rainbov
trout characterletica. The presence of these hybrids suggests that
additionel-and as yet unkno~leolated headwater areas may contain
pure 2. apache populations.

v. Land Ounerahip

All of the knoun sites supporting native or introduced populations
of 2. apache are found on national forests or the Fort Apache
Indian Reservation.

VI. Conaerpation  Efforts

Conservation of Arizona trout vaa first undertaken by the White Mountain
Apache Tribe in the late 1940’s and 1950’8. At that tiu, the only
known populatioas of this apeciea existed on the Fort Apache Indian
Reservation and the Tribe vea concerned tith their preservation. Oa
Xarch 24, 1955, the Tribe closed sport fishing for the species on all
Mount Beldy atreems that still contained what vu believed to be pure
populationa of ‘Apache trout.* Subsequently, other streams were added
to those specified in the originel reaolutloa and were also closed to



Table 1. Streams Into Which Salmo apache Have Been Introduced.

STREAMS
POPULATION QUESTIONABLE

INTRODUCED PRESEHT PURE PURITY IMPURE

North Canyon (Kalbab NF)

Maml Creek (A-S NP)

Grant Creek System
(Coronado NF)

Ash Creek (Coronado NF)

Mineral Creek (A-S NF)

Marijilida  Creek
(Coronado NF)

Deadman Creek (COtOMdO NF)

Grant Creek (A-S NF)

Eorton Creek (Tonto No)

San Creek (ReserPation)

Moon Creek (Reaemtion)

Lee Valley Creek (A-S NF)

Ord Creek (Reaemation)

Eurrlcaae Creak
(Reservation)

Bear Wallow Creek (A-S NF)

Coleman Creek (A-S NF)

Lee Valley Creek (A-S NF)

1963, 68

1965, 67, 68

1965, 68, 69
.

1965, 68,

1967, 68

1968, 69

1968, 69, 70 No

1969 Y u

1971 No

1969, 70, 71, 72 Y U

1969, 70, 71, 72 Yea

1977 No

1980, 81 Yea

1981 - Yea

1981 Yea

1981 Yea

1982 Yea

Y e a

Yea

Yea

Yea

Y U

No

x

X

X

X
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angling. Interest la the species continued and substantially
increased during the early 1960's, resulting in fishery surveys
carried out by the U.S. Fish and Wildlife Service and the Arizona
Game and Fish Department in cooperation with the White Mountain
Apache Tribe to determine the exact status of the fish. In
conjunction with these surveys, the Arizona Game and Fish Department,
again in cooperation vith the Tribe and Fish sad Wildlife Service,
entered into a hatchety propagation program. Pure strain Salmo
apache ware collected from Ord Creek, on the Fort Apache Indian
Reservation in 1962, and successfully propagated at the Department's
Sterling Springs Eatchery near Flagstaff. Resulting progeny were
introduced into Christmas Tree, Bear Canyon, Becker and Lee Valley
lakes and prepared streama on the Apache-Sltgreaves Kalbab, Tonto
and Coronado National Forestam The stocking continued from 1965
through 1974. The Arizona native trout vae recommended for lnclualoa
in the Secretary. of the Interior's list of rare and endangered
species in 1964 and officially listed as endangered by I.U.C.N.
(Red Data Book, IV-Plces) in 1969.

In a Tribal resolution dated November 10, 1964, the White Mountain
Apache Tribe adopted a management plan proposed by the U.S. Fish
and Wildlife Semite. This plan called for the reclamation of
streams and the construction of fish barriers and lakes for the
reintroduction of the Arfzona trout. As part of this plan, the
Trlk reclaimad  Sun and Moon creeks mud conatructad an impoundment
(Qrlatmaa Tree Lake) at their confluence to help preserve this
native fish. In 1965 the tribe, by resolution, closed Ord Creek,
the upper reaches of East Fork of White Blver, Paradise Creek and
their tributaries to fishing. Christmas Tree Lake filled in the
early spring of 1967. Relntroductlona of the Arizona trout vere
made fram Ord, Flrebox, and Deep creeks. In addition, fry from
the Ord Creek brood stock being held at Sterling Springs Hatchery
were introduced at this time. For their preaervatlon efforts, the
White Nmntain Apache Tribe received the United States Department
of the Interlor ConmerPation Service Award (1969).

The Eadaagered Species Act (P.L. 93-205) wee passed by Congress
in 1973 and the Aritolu trout was brought under its protection.
Public and Tribal waters were closed to the taking of Arizona
trout in 1974. A recovery team was formed in 1975 and during
that year the Arizona trout was one of the first endangered species
to be dounlisted to threatened statue. Public waters were reopened
to fishing for this species at that time, but waters on the Fort
Apache Indian Reservation remained closed for taklng f. apache.

VII. Population Llmltlng Factors

Eiatorically, the Arlzoaa trout, Selm apache wes the only aalmonid
realdent in the Black, White, and Little Colorado Rlver drainages.
Introduction of other trout species has reduced pure populations to



those existing la isolated headwater areas of the drainages described
above. To a lesser. extent, brown and brook trout llmlt 2. apache
through competitive interaction. Ralabov trout la the major factor
lim.ltlng the peralatence of 2. apache. Rybrldlzatlon between these
two species readily occurs, thereby contamlnatlng  pure 2. apache
populationa.
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'PART 11

RECOVERY STEP-DOWN PLAN

Narrative

The ultimate objective of the Arizona Trout Recovery Plan 1s the restoration
of Salmo a ache to a non-threatened status.
of the 1960-19 0 period have made strides toward this goal.-5

Iaitial conservatioa efforts
To date,

the species has progressed from a depleted, endangered resource to a
threatened entity. Mauagemeat efforts for this species should result In
its recovery and delisting to non-threatened status. To achieve this
goal the recovery teem outlines the following actions.

1.0 Establish and/or maintain 30 self-sustaining discrete populations
of pure Arizona trout throughout its historic range. Whea this
goal has been achieved, the speciea should be delisted.

1.1 Sumey and enhance those waters believed to contain pure
straiaa of Salno apache.

1.11

1.12

1.13

Survey streams containing Arizona trout periodically-at
letit ewny three years--to determine that they have not
becoae contaminated with exotic species aor reduced to
dangerously lou levels (aaar extinction). If necessary
to determiue the germtic purity of these populations, and
if the population level warranta  it, rpecimena will be
collected during these surveys aud examined by competent
taxonomists.

Assess and maintain barrier effectiveness.
Conduct periodic inspections to determine efficiency of
natural and/or artlflclal barriers. Barrier height,
length and permanence are nececleary considerations. New
barrier coastructlon and those in need of repair or replace-
ment should receive lmdiate attention.

Develop methoda to maintain and increase existing populations.
*

l.Ul Prohibit latroductioa of non-native salmonida into
vaters presently believed to contain pure Salno
p o p u l a t i o n s .apache

1.132 Xmprove feeding, rpavulng aad cover areas within the
l trem through physical aaaipulation within the stream
and encourage the practice of sound land management
vithin tha watershad.

1.2 Suroey and enhance candidate waters.

(Candidate stream are tho8e trout-type waters within the historic
raaga of Salm apache, generally confined to higher elevations,



that possess natural barriers or potential barrier sites that
prevent upstream movement of fish. These streams need aot
presently contain Apache trout, but they must be within the
historic range.)

1.21

1.22

1.23

1.24

1.25

Conduct an intensive fishery survey.
Candidate Arizona trout waters will be subject to inten-
s i v e  s u r v e y s  l Data on the physical, chemical and blolo-
glcal components of the aquatic envlroement  will be collected
and evaluatd to determine their suitability for salmonids.
Stream euzveys till cover the entire leugth of the candidate
streams from barrier (site) to source waters.

Determine existence of natural barriers and/or sites for
artificiaI barriers, and their effectiveneee.
Effective natural barriere have preveuted the complete lose
of this species from genetic mmmpiug by introduced ealmouids.
Candidate uatere will be inspected throughout their lengths
to determine the present of natural barriers sad/or potential
sites for artificial barrier construction.

Determine suitability of candidate stream for Arizona trout.
Utilizing data fra Sectione 1.21 and 1.22, each candidate
l trenm will be evaluated for its suitability for Salvo apache,
and those waters found suitable ulll be renovated and stocked
(see 1.24 and 1.25). Uruuitable waters will be eliminated
aa caudidate  streu or altered to improve their eultabllity.
Alterationa  of uatera and/or their uatetehed vl.U be approached
on a caee+-caee basis.

Repare the candidate stream for Salm apache.
Construct artiflciaI barriers if needed. Ranovate stream to
remove other salmonid species that would hybridize or compete
with the Arlzoue trout. No Arizona trout will be introduced
until the success of this portion of the program 18 verified.

Introduce Aritoru  trout and reclaeelfy the candidate stream
to known streem etatru. When available, erlvage operations
will return resident Sal- apache to their original streams
after renovation. In~tione into l trem where Arizona
trout have hybridized or been extirpated vi11 be made with
populations from contiguous streams  where pure 2. apache
stock 1s available. Rutchary  stock ViU be used only vlren
wild stock of close ancestry 1s not available. Once a suc-
cessful introduction hae been accomplished,  the stream will
be reclaeelfied ae a known Arizona trout etreaw Records of
each introduction should be carefully Puintafned  by all parties
aad deposited with Arizolu Game and Fish and the U.S. Plsh and
Wildlife SerPlce.
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1.3 Maintain a hatchery brood stock of Arizona trout. This action
will serve the threefold purpose of: creating a refugium for
this species in the event of a cataclyemlc occurrence in the
species' native range; providing a source of fish for expanding
its present range in historic habitat when conditions are
suitable; aad providing fish for an expanded sport fishery.

1.31 Develop criteria for selection and acqulsltlon of new
brood fish. Of primary concern are criteria to prevent
total domestication, inbreeding, disease, hybridizatioa
and maintenance of genetically distinct forms.

1.32 Develop guidelines for maintenance of brood fish in hatch-
eriee. These should include, but are not limited to,
disease work, vater quality requirements, dietary require-
ments and a plan to insure genetic purity. As fish die
or are planted, they should be replaced with wild stock
in order to preserve the wild genotype.

1.33 Develop guldelinee for the disposal of hatchery reared
fish. Once the hatchery program gets into full production,
ffeh will be removed on a regular basis. Areas selected
in this phase of the recovery work should follow the crl-
teria outlined under Section 1.2 of this recovery plan.
Every effort should be made to lneure that these selected
habitats lend themselves to self-sustaining populations
and are within the historic range of the species. Fish
should net be stocked into habitats which already contain
2. apache to insure the preeervatfon of a gene pool which
has evolved to meet the unique requiremeata of their par-
ticular habitat.

1.4 Study the ecology of Arizo~ trout.

1.41 Conduct a review of all literature pertaiaiag to Arizona
trout in order to determine subjects for future study.

1.42 Conduct life history research on Arlzolu trout la those
realms where the information 1s not available or lo fnade-
quate, such as (a) habitat requirements, (b) competition
ad its effecte on population size, (c) taxoaomy of leo-
lated populations. Mdltloual information 1s also aeeded
on reproduction, grovth, behavior, physiology, temperature
tolerances, and genetic euprpfng.

1.43 Develop methods of identifying pure populations of Arizoaa
trout in the field, or by personnel vith only a limited
taxonaic background.
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1.44 Investigate and promote the suitabllity of Arizona trout
to support sport fishing pressures. Popular support for
endangered or threatened species 1s not in itself a means
of recovery l However, the pubiic demand for Arizona trout
as a game fish has already been strongly eetabliehed and
will continue to be a conalderation In its recovery. Lack
of management'lnformatlon was one factor that lead to its
original decline (Figure 3). Recovery of the species will
be partially dependent upon the development of valid con-
servation regulations that allow the species to be harvested
on a sustained yield basis.

Survey and manage Arizo~ trout populations presently existing In
waters outside the historic range. Several waters have bean stocked
vith 2. apache within the hat 20 years that are outside the historic
range of this species (Table 1). The Recovery Teae reco=ende
these waters be surveyed to deternine pOpdatiOU Statue of Arizona
trout. This program should not be expanded ba7ond the present
waters (Pinaleno  Mountalne  and North Kalbab Plateau) until such
tine as all waters determined suitable within the historic range
have re-eetablished Arizo~ trout populatione.

2.1 SurPey existing Arizona trout populations.
Natiative  similar to Section l.ll.

2.2 Determine barrier effectiveneee.
Narrative similar to Section 1.12.

2.3 Develop methods to maintain and increase exieting populations.
Narrative similar to Section 1.13.

Provide habitat protcctlon  through implementation of land management
practices, progrzsss  and acquleitione. Salmo apache appears to be a
relict species, maintaining its hlghestxty in pristine habitats.
Most land areae today are subject to various perturbations resulting
fro8 land management practicea, leaving few pristine areae available
to species dependent upoo that type of habitat. Management techniques
must be developed for these remaining fragile habitats that will
maintain and improve conditione for Arito~ trout while accommodating
ocher land uses when feasible.

3.1 Develop and apply grazing practicee  that maintain Arizoaa trout
habitat. In the Southwest, livestock grazing has long been a
dominant use of the watersheds. Water 1s the key to livestock
distribution and forage use. Historically, watering areas such
as streeme, springs and wetlands have been l buaed and have deterl-
orated becaaee of &management or lack of livestock managemat In
these fragile areas.
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Riparian vegetation in many areas has been eliminated or exten-
.slvely reduced. As a result, these vegetative communities are
unable to reproduce successfully, provide shade to ameliorate

water temperatures, functloa as energy sources, or minimize
erosion and aedimentatloa.

.

Since grazing on public lands (including vllderaesa) 1s provided
for by law, it 1s an activity that must be coordinated la order
to maintain or lmprove stream, riparlan and watershed conditions
la Arizona trout habitats. Higher elevation sites will respond
poeitively and quickly to grazing systems designed to restore
stream habitat conditions, whereas sites at lover elevations
vlll probably require more severe restraints, such as protective
fencing. Planting native shrubs and trees within these riparlan
sites vi11 hasten the vegetative recovery, assuming adequate
protection fraP livestock can be afforded the aev plants.

3.2 Develop and apply logging and eilvacultural practices that main-
tain Arizona trout habitat. Timber harvesting actlvltlee
primarily Increase sol1 disturbance and increase the possibllity
of organic and inorganic solids reaching fragile trout habitat.
Removal of trees adjacent to strew can lead to increased
sedimentation and higher water temperatures.

Interalttent tributaries frequently provide spawning sites and
ke7 babitat for fry which restock the main perennial etreeme.
Spring runoff ueually  determines the extent these intermittent
tributariee are used. Therefore, along the channels of lnter-
mittant  tributaries, buffer tones of undergrowth vegetation should
ba preserved as filter stripe to prevent washing of sediment into
perennial stream. Soll disturbance in these lntermitteat trlbu-
tarlee should be held to a minimum by restricting skidding and
road conetruction  within the buffer stripe.

Buffer stripe are recommended along all perennial strew that
support or have the potential of supporting Arizona trout. Con-
figuration of these stripe will vary with topography, soil type,
adjacent habitat type and stream morphology, but generally they
should be 100 feet wide (level ground) on each side of the stream,
plus 4 feet of buffer width for each 1% increase La slope between
the stream and the uphill side of the terrain. These vegetational
zoaee will provide stream shading and filter wind- and water-borne
soil moving Into the stream. Other uses of the buffer zone shall
not be detrlmeatal  to Arlzo~ trout habitat.

3.3 Develop and apply other land use criteria as progrw affect
Arito~ trout habitat6



Mining: Mining activitiee often produce effluents that are
toxic to fish. Each proposed mining operation within the vater-
.shed of an Arizona trout population should be critically reviewed.
Because of the tremendous variety of potential problw, this will
require consideration on a case-by-case basis. The review of each
mining operation should include the necessary steps aad action to
prevent any toxic effluent from entering strew occupied by, or
that have potential for reintroduction of Arizona trout.

ChdCdS: The use of chemicals within the watershed of an Arizona

trout population should receive critical review aad uuet include
aLI necessary steps to preclude adverse effects. Again, this
reviev will have to be made on a caee-by-case basis.

Inetreau flow: In order to meinteln Arizona trout habitat in
knoun and candidate strew, adequate instream flow rates must
be maintained and assured. If edeqwte flove are not assured,
future diverslone could reduce or ellminate  existing trout habitat.

Fire management: Intensive wildfiree  that COMUM extensive areas
of vegetation could result in the lose of a major portion of the
existing Arlzo~.trout habitat.

Fuel reduction in high risk areas should be accomplished by the
pile and burn or prescribed broadcaet wthod. Fire l uppreeeion
should receive Ngh priority within Arizona trout uatershede.
During arll fire l ituatioue, wchauical disturbance of the stream
bed could inflict greater aquatic aud riparbn reeource dauage
than the fire itself. Fire retardente have the potentiel  to
adversely affect water quality. The results of the application
of such retardente should be coneidered before their prescribed
use 1s ordered. Ae a goal, strive to keep retardante a miniuuu
of one-fourth mile from streeme-

3.4 Develop and apply recreation standards ae they affect Arizorra
trout habitat. Wet Arizoue trout habitat ie located in high,
cool climates uhich are Ngtrly desirable for e-r recreational
use. The presence of water adds au additional attraction for
recreationietem

Disparsed  recreational we should be the goal in etreau side manage-
ment unite. The objective should be to maintain high water quality
in these sites, with recreat1ona.l uee as secondary importance. Lake
habitats should also be uauaged for water quality; houever, these
situatione  are somewhat artificial and increased recreational use
at these sites can usually be tolerated if facilltiee are provided.

3.5 Develop and apply roed conetructon standards as they 8ffect Arlzorrrr
trout habitat. A full restoration program should provide for
herbaceoue vegetation to be eetabllehed in a timely uanner on
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disturbed areas such as roads, skid trails, and landings.
All road cut and fill slopes should be revegetated immediately
after construction, using such measures as matting, mulching,
fertilizing and planting. Stabilize all temporary roads by
draining, revegetating and closing.

Crossing perennial strew should be discouraged unless there are
uo other feaelble alternatives to gaining access to 'an area. If
crossings are necessary, culverts and bridges--temporary aad
permanent--should be designed and constructed to aLlow free-
flowing water and not present a barrier to fish movement. Design
of the crossing should also minimize construction disturbance.

Dumping waste material from road malateaance and backfill into
known or candidate Arizona trout waters should net be permitted.

Special measures to prevent accelerated erosion resulting from
road drairrage  vi11 be required la most situations. The design
and malatenance of such energy diselpatore will be a significant
step la reduclag accelerated soil movement.

WnteMace of existing roads and the closure of those roade.aot
receiving maiateaance will help reduce sedimentation.

The location of mining pits (gravel, rocks, etc.) should be well
outside the flood plain to prevent sedimentation of critical
etreem habitat.

3.6 Specific habitat needs, in addition to those already discussed,
should be determiaad. Methods of assessing the importance of
stream improvement structures, pool-riffle ratios, artlflcial
and natural cover, spawning substrate, aad the associated
rlparian community should be developed and Improvements imple-
mented when found to be beneficial  to the species.

Provide adequate enforcement of all Federal, State and Tribal laws
and regulatioar, to insure protection of 2. apache. Laws and regulations
concerning hameet, pollution and protection are adequate for the
preservation of Aritorur trout. The weak links la the l aforcement
effort are lack of: (1) available manpower; (2) eaforcwnt by law
officers, and (3) criminal prosecution. Every effort should be
made to educate officers and courts of the importance  of enforcing
laws and regulations which provide protectioa for Arizo~ trout.

Develop public support of the Aritoorr trout program through an lnfor-
matlon and education campaign.
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Comments on questions about the Arizona Trout Recovery Plan

A-l

A-2

B-l

B-2

C-l

c - 2

c -3

c-4

C-S

C-6

c-7

The entire Budget table has been revised as per these directions.
Cost (dollars and man days) are estimated to accomplish objectives
if tasks are contracted to outside firma.

The species will be recommended for delisting when 30 self-sus-
taining populations are established.

Paragraph 1.2 (now 1.3) has now been amended in the Budget table
to show Tribal participation in the rearing of Salmo apache.

We agree the White Mountain Apache Tribe will play an important
part in the recovery of Salmo apache. All recovery efforts on the
Fort Apache Reservation will be closely coordinated with the Tribe.

All work on the Fort Apache Reservation lands will be coordinated
with the Tribe.

These comnta have been clarified in the plan;

The Arizona Trout Recovery Plan has been developed to coordinate
recovery efforts between agencies. On-ground implementation of the
recmndatione, including aaaeaaament of the actiona under the
National Environmental Policy Act, is the reaponslbility of the .
land managera~

1.3-1.337 now refers to 1.4-1.45; ecological studies. Enough of
the basic life history data is now available on this species to
initiate recovery actions. More data wfll be necessary to accom-
plish the overall objective of the Plan.

-.
The problem addressed here is the effects of overgrazing, not of
grazing per se= It is doubtful that‘-game an= alone on the
reservation  (deer, elk) will remove enough of the riparian vege-
tation to produce these eff acts. Game animals aad domestic live-
9 tack mey overgraze a streem bottom and in those cases the recommen-
dation has been made to control livestock usage. The decision to
implement the recommendation will be the land mauager'a.  Land
menagera will bear the coata  for these controls.

The Recovery Plan cannot "prohibit" road croaeinge of Arizona trout
streams. It does recommend that such crossings be avoided whenever
possible and suggests guidelines when crossings are unavoidable.

Livestock ahould.be managed in Arizoaa trout habitats for the
benefit of the trout.



C-8 This recommendation has been incorporated into the final Plan.

c-9 Agree. But regulation of recreation rather than prohibition is
more likely.

-C-10 Fire retardants are usually applied in high concentrations to local
areas. Fertilizers are thinly spread over wide areas. Properly
applied, fertilizers will not affect aquatic habitats as do fire
retardants. Improperly applied, the results would be similar.

C-11 In cases where compromise is impoaaible, the Endangered Species
Act states that Federal land managers will give threatened apeciea
precedence.

C-12 Recovery activities start upon approval of the Recovery Plan.

D-l These recommendationa  have been incorporated into the final Bccovery
Plan.

D-2 The Recovery Plan recognizes populations of Arizonatrout introduced
outside their native range simply aa potential gene pools. No change
in listing of these populations is recommended at present as they are
being aanaged jointly by Arizona Game and Fish Department and the
Forest Semite.
historic range of

Future reintroductions are recommended only for the
this species.

D-3 Ito 3.0 identified SOM of the habitat problama Arizona trout
populationa are presently facing. Because of the broad aapecf .
of eon of thee problama (grazing, logging, nining),opfytheir
general nature haa been identified and some recomandatloaa mada
to reduce or eliminate them. Site specific implementation of these
recommendations are left to organizatIona (private, state, Federal)
aanaging  Arizona trout habitat.

D-4 This portion of the Recovery Plan baa been revised. The priaary
purpose of a buffer strip along a water-course ia protection of
the stream ecosystem. Other activities within the buffer atrlpe
should be considered  through their 'impact on tb threataned  kizo~
trout. The Recovery Plan makes recomendationa  for Arizona trout
habitat management tiut will maet the present and future needs of
of the species. Implemantatlon of those recomandationa is the
prerogative of the land manager.

D-S At this time it is iapoaaible to state all of the water quality
parameters necessary to support Arizoru trout. iiouever, these
parameters are presently being met, at least at a minImum level,
in the streema that now support this species. No mining effluent
should be allowed to enter Arizo~ trout streama that could degrade
the present water quality.



D-6 As in the preceding answers, existing Arizona trout habitats
presently support the species. These habitats should be main-
tained as they are unless the change can be shown to be beneficial
to Arizona trout populations. Water rights should be addressed by
land managers in areas where additional withdrawals may jeopardize
Arizona trout habitats.

D-7 The recommendations for specific fuel management techniques along
Arizona trout stream (pile and bum or prescribed broadcast) are
made to reduce the impact on the threatened species' habitat.
Other methods that would accomplish the same goal would llkewlse
be acceptable.

D-8 The recommendation notes a problem and suggests an answer. Other
answers that accomplish the same goal would likewise be acceptable.

D-9 Agree. This has been Incorporated Into 3.6.

E-l Detennlaatloa of the purity of Arizona trout is an important portion
of the reintroduction and hatchery broodstock program (see 1.25
and 1.31). A recent report by the Forest SexvIce (Rlnne, J.N.
1978. Dlstrlbutlon of pure populatlone  of the native Arizona trout,
Salmo apache Miller - A report to old la the management and recovery
ofthreatened species of fish. Rocky Mountain Forest and Range
Exparimntal Station, Tempe, Arizona, 60 pages) Is one portion of
that program.

F-l Thla recommeadatloa  hen been incorporated Into the final Recovery
Plan (1.25). The State of Arlzoua has been documenting all Arizona
trout stocking aad will continue to do so. In addition, the U. S.
Fish  and Wildlife Service is entering Section 7 consultation under
the Endangered Species Act of 1973 before introducing non-native
fish species anywhere into the Colorado River basin. Non-native
fish species that might jeopardize the threatened species will not
be introduced into existing Arizona trout waters by the Fish and
Wildlife Service  or the State of Arizona. .



RAUL H. CASTRO

, “,W.. . . . . . **
W,L‘,AM  H. BEERS. PIE\Cr,It.  Chlirmon

CHAULES F UOEERl5. 0.0.. I)*‘.bm

iRANK FEWGUSON. JR., YUW

MILTON  G. EVANS. fiog,loff

C. GENE TOLLE. Phoenix

,,m.r..r
YOBERl A. JANIZEN

.,,., ,,,“.‘;w.  ~,I“‘dw~*~
FHIL  M. COWER August 11, 1977
.,,S' "irrr,w. \u.r,,'rr

‘ROGER J. GRUENEWALO

W. 0. Nelson, Regional Director-PWS .
P. 0. Box 1306
Albuquerque, NM 87103

- -.--SC-
Dear Bill:

We have reviewed the draft Arizona Trout Recovery Plan and'coaelder it as a whole
to be a job extremely well done. Our sole concern is wlth page 29 detailing target
dates, division of responsibllltlee among the various administrative entities, and break-
down of costs.

Q

The information in this table ralses.more  questions than it answers.

A- To begin wlth, the table headings need clarification. Presumably "Target Date"
eans the year when a particular actlvlty Is or was to be initiated. If this is what it

means some other deelgnatloa should be used. Also, are these fiscal or calendar years?
Does "year one" mean Jan-l-Dec.31,1977  or July 1,1977-June 30,1978?

There is no clearcut division of respoaelbillty indicated, particularly regarding
costs. If reeponslblllty IS “State/FWS”, does It mean estimated  costs are expected to be
evenly split between two agencies?

What is the basis for the cost estimates? And why the slgnlflcaat~dlfference in
estimated cost in some cases from year 1 to year 2 to year 3? The first Item in this
table predicts the need for $13,500 for the first year. How many mandays of work does
this represent? Dow much of the $13,500 IS for other than personal services? Why
does the estimated cost in the second year drop to $5,000 and then jump to $35,000 in
the third year? We are unable to pet a .clue to such wide variances in costs from the
narrative portion of the plan.

Estlmetee of costs for year 4 are left la question for wet items. Presumably
this Is intended to suggest the uncertainty of any need to continue the program beyond
year 3 or 4. Thle raises an important question that the team should address in this
plan: At what point wlll the program be considered a success allowlng this species to
be de-classified to non-threatened status? How vi11 we know when that happy day has
arrived?

I feel that the administrators of this agency must have answers to such questions
to guide them in decision waking.

RECEIVED
Sincerely,

Pfw~ Mea I4 ,':I
RECFlvq) Robert A. Jaatzen, Director

.
AUG 16’77

L:, 1 -’ ‘77 &+d
By: Steve Cmlll2ioll. Chief.

- ) sc Research Divlelon
SG:rb
cc JlmNovy

., . .-
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OWNED AND OPERATiD BY THE WHITE MOUNTAIN APACHE TRIBE REGJ%uL CiiEi

March 28, 1978

R. J. Stephens
Regional Director
Fish and Wildlife Service .
P. 0. Box 1306
Albuquerque, Prew Mexico 87103

Dear Mr. Stephena:

Attached you will find the draft of the Arizona Trout Recovery
Plan. After reviewing the plan, the only coumeate  we have are
contained on the last page. Activity designator 1.2. maintain
hatchery broodatock of Arizona trout. The tribe is la the process
of building a hatchery, and ls cousldering  amintalning abrood-
stock to reintroduce into the renovated portions of streams.
Activity designator 1.33 - conduct research on Arizona trout.

The tribe will be the contact for reaearch conducted on tribal
lSUd8.

Designator 5.0 develop public support through I i E programs.
The tribe will have to be an cooperator on this also. This
program will be necessary to gain tribal manber support of the
programs needed for stream reaovatloae,  etc.

T’hauk you for the opportrnrity to comeat on this important project.

Sincerely,

Phllllp R. Stage, Jr., Director
White Mountain Recreation Enterprise
WRITE MOUNTAEq APACHE TRIBE

Attachment

-

.



United States Department  of the Interior -..,
BUREAUO~INDIANA~~:\IRS -.-. _ . .-.- _.-.

--_ i
FOltT APACHE AGETCY -------

-_--’
Whitc*ri\c*r.  Arizou ti911 -4L’ -_ LL*T;iV

(602) 338-4364 Bet. 232

Mr. W-0. Nelson Jr.
EkgionalDirector,Region2  .
FishandWildlifeSemice
P.O. Box 1306
ALtxlquerque, New Mexim 87103

Dear Mr. Nelson: .

Follawing are nnre de- staff -ts:

pase
17. 1.0

3c-2

18. 1.121

0c-3

"native range" -def~(histnricaldistributiaaarpresentknwn
distdbuthl?) . Earlierslzl~tsindicate~tyastohis-.tnncaldistributimaxrdtmalessermctentastopresentdistrih-
donUnanunh~zedstate). ThecgMtial-tomindasto
tbfeasihiUtyof  attmptingtoestablishand/ormaintainpopulations
inallwa~pmbablycnceoccupiedbythepurestrainofSalm
apaciae,
"In addition", debiled emluatioM... existing stats. ba%3 will be
imlmlvedinevalM~landusepat~and&terminingstreaaard
wam~BtD"beaensiQredandinitiatedfor
habitate detmnmed to be unsuitable for re-intxdwtbn in its ex-
i.sdng state"? Willthissumeyinclideacuqmkmivestdyincludirrg,
alb?mativesfortklcnytexnbestinterestsofthe~tribe
andtbmSk3ofpmposedactionsandmeasuresmeacfiofthewa~s?

m R?.- -
R;cp: M~LENED

.’ : ‘... j M 1

c

_ _.._..... . . . _. , _ . .- . . . .-



0
page

c-4
I2 & 20

20

0Clm

0C5-

-

8C
m

c-90
pCl

3.1

3.2

3.3

3.4

3.6

1.3-l.337 Should not mre answers to questions psed in these study areas
beaquizedbeforepm~sing LO? ,

3.0 "whileaazumda tingOthEX
ThetribalanmcilsfmiLd
afteratbrmghsttxlyof
decisions and actions.

land uses when feasible".
deteminefeasibilityontriballands
uxts,bmefits,etc. of any propxed

Qazing Standards

~of~existingrenrotehahitatofthetroutoplthr?resenrati~is
locatedintbe~firaruppermixedccplFfertypes.~onlyredlistic
livesmck cxryingcapacityinmuchofthesetypesistithinorclosely
adjacenttotheriparianvegetation. Itispossiblethattheonlysure
cJI-&BJStandard toprobctthefishhabitathmldbeexclusionof  damstic
livestodc. blldSUChS- alsobea~plied towildlife (elk) andwild
-3

8owlow(Imerelewtions)  titowhatextent"~utitsnativerange"
muldmnsiderationbegivetohabitatamtrol?  Thismightcauseamsideral
cQLflictwithlivestodcinterestsnotcnlyinregardstoforageutilizati~
&talsolives~ Irrmaentandhauling~es.

wtmmuldbeartheoDstoffencing,aMstructionandmaintenance?.

aatofmad crossiqofstream-willtheybeprohibibi~  Ifbufferzones
"sbubemmagedcnlyffxstream~t". Does this nean dumstic
livestodctillbe~~orlivestodcmamgemntaseamdxy wnsideration?

!theresour~danagemmtbned~inparagraph 5 refers to theaquaticresource
andmttlztimber-.
(I’mcreawdrecreatimaluse"inremteareaswillimpactprimri1yonthe
ripaWmhabitatardtolerationmaynotbeas  -as implied. Facili-
tieswillalsobeatkRed@swmdinsuchareas.  Recreaticnusemyalso
havetDbepmhibildltDmaintainthehabitat.

Effectof fertilizationonhabitat? Ifcmcemedaboutfireretardentsef- -
fectmwaterquality (seC.3.3)whynotfertiliZerSinthisSCtion. Both
arebeirqusedinanattemptto minimizesoil~lpverrentbyvegetationstabi-
lizatianancriticdlslapes(oneto~~intheother:torestare).

I. ,.
. . . . - .-.



Maintenanceonsoil surfaceroadsmaymntributemrepotential sedimnt
than no maintenance. (asmstpeopleconsidermaintmance  asgrading the
roads)'dLx,~ydarnage~reestablishedvegetation.  Fbadsinfactshould
Mtbepennittedatallincriticdlareasasrevegetationandsoil~verrwt
maybeveryqeculativeforanubrofyears.  A@verycostlyifprepared
atWnptshavetoben&e. Itmaymtbepossible  to caqxanise. Itwill
befishor~cnlnanyareas.

whatisthehrgetdate'farstattofactitity?

.- -.
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UNITEO  ST A T E S  DEPARTMENT  O F  A G R I C U L T U R E

F O R E S T  S E R V I C E

Region 3
517 Gold Avenue, SW.

Albuquerque, New Mexico 87102

r
W. 0. Nelson, Jr., Regional Director
Fish and Wildlife Service, USDI
P.O. 80x 1306

I--ti-!-?-
‘Xv’

Albuquerque, New Mexico 87102
L n r:r.-.

i 1

4x42”  _ .__-

Dear Mr. Nelson: -- - -css _---
_. . - --. ___ _ -LE _ _._ ---.

- hWe have reviewed the draft recovery plan for the Arizona Trout, -
mwT 'Y.?J.**r4- _

Salmo apache, dated July 25, 1977. The plan represents a good -
7 7.':T ! . . . . .-

beginnIng, but we have several questions we would like to resolve---- -
before we endorse the plan.

0DlB

0D-3

1. The primary objective (1.0) is u&ear and indefinite. Is
it the objective to restore the Arizona Trout to all of its historic
range? At what point can the species be delisted and how will that
point be recognized.3 80th the objective and the step down portion
should indicate the priority streams which could be managed for
Arizona Trout, the estimated populations by stream, and the total
population needed to delist the species. The rationale for selecting
a stream for reintroduction should be detailed. Supportive information,
such as the physical qualities and condition, estimated production and
ability of the stream to sustain a population under various levels,
and the ability of the stream to sustain the species through possible
natural disasters could be stated.

2. The secondary objective relates to the management of the
Arizona Trout populations in non-historic range. Is it the objective
to manage these populations as listed species? The implication is
that such populations should be delisted. and we agree. But, perhaps
threatened status is appropriate until populations in historic range
are secure.

3. The tertiary objective (3.0) relates to habitat management
and it directs land management agencies to specified courses of
action. It would be more helpful if the plan would specify needed
tasks to be accomplished or conditions to be reached. Generally
throughout the 3.0 section the plan needs to be revised to describe
the habitat and fish management factors necessary to sustain the
species.

It is the responsibility of the land management agency to specify
and implement the resource coordination measures‘ne
and enhance the habitat. ws REG.2 F&%wMrot~ct

m-p-1.*.  , wws m. 2. -.. .
. .

\. .; . . .’ i .a ~JP 17 ‘78 _
rnll llrm

2,‘. c .-;fao  .
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Several examples follow from the plan:

3.2 Buffer Zones. It is a standard practice to use buffer zones
to coordinate logging activities with the fishery resource needs.
The statement that "buffer zones shall be managed only for stream
enhancement" is inappropriate for the plan. This land use allocation
is the prerogative of the land manager.

3.3 Mining. The plan should state the necessary water quality
standards needed for the Arizona Trout. The land managing agency
will deal with mining effluents.

Instream Flow. If stream dfversions are damaging Arizona Trout
populations, the plan should identify these. Otherwise, the
comment  is too broad and serves no real purpose in such a complex
issue as water rights.

Fire Management. The plan notes the need for fuel management for
habitat protection, but it is inapptipriate to specify a particular
fuel reduction method. Many factors relate to the selection of
the proper treatment  method.

3.4 Allocations of Recreation Use.
subject for the managing agency.

Again the conmtents  are a proper

use allocations.
The plan should not specify land

3.5 Stream Improvement Structures. The installation of stream
improv-nt structures may not be appropriate to all streams. The
plan should address the pool-riffle ratio that is desirable for
Arizona Trout. If specific streams would benefit from such structures,
these could be noted.

We apologize for the lateness of our review, and hope our comments
will be helpful in getting an effective plan completed. We will be
happy to discuss our comments with you.

Jg;$y&&/

Deputy'Regional  Forrester
Resources

_.. .-.. - . . _.
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T H E  U N I V E R S I T Y  O F  M I C H I G A N
ANN ARBOR. MICHIGAN. U.S.A. 40109

November 30, 1977

Dr. James E. Johnson
Endangered Species Biologist
Fish and Wildlife Service
P.O. Box 1306
Albuquerque, New Mexico 87103

Dear Jim:

Enclosed is the Arizona Trout Recovery Plan with my annotations.

The drawing does not do justice to this handsane species. If it
would help, I would be happy to send a photo of the holotype to aid in
redoing the illustration.

My chief worry about the recovery work on Salmo apache arose at the
Grand Junction DFC meeting when a color slide (said to be this species)
was shown for the Christmas Tree L&e population. It was clearly a
hybrid although I understand (letter from Rlnne dated 9 Dec. 1976)
that the Christmas Tree Lake stock is considered as one of the tlpure"
populatlara  of Arizona trout by the Recovery Team.

The importance of accurate determination of pure stock of 2. apache
cannot be overemphasized; if individuals containing rainbow genes are
used for reestablishment of the species the primary purpose of the
recovery plan will be defeated.

It is a shame that the original Ord Creek stock reared at the
Sterling Springs Hatchery in Oak Creek Canyon (from which the karyotype
of 2. apache was determined) was "lost". When I was there in 1964 the
stock was in excellent condition under the watchful eye of Minnie
McFarland.

Whether the Recovery Team is taking adequate steps to assure that
hybridized stock is not being utilized for stocking or reestablishment
I cannot determine for certain from the present draft.

Sincerely,

d'
n

(2+-b
Robert R. Miller
Curator of Fishes

Enc.
RRH:klu



0F-1

W. 0. Nelson
Regional Director
U. S. Department of lnteri
Fish and Wildlife Service
P.O. Box 1306
Albuquerque, New Mexico 87

or

103

Dear Mr. Nelson

- . -. - _1.i, I
x.,+--

#
i ’

I.

I have reviewed both the Gi la and Apache trout (draft) recovery plans, and 1
comnented  directly on the copies that I w a s  suppl ied-- they are enclosed.

I am especially impressed with the plan for z. gflae.I t  i s  s u p e r i o r  t o
any other,recovery  plan I have had the opportunity to examine, including
a few for  terrestr ia l  vertebrates. The writing Is concise and professional,
the propoeals are brief and obviously well thought out, and format is except-
ional Iy we1 1 organized. The team is to be highly coenmnded for  this  piece
of work!!!

Especially important , a n d  s-thing that sh~ld be incorporated into the
plan for 2. apache, is the enphasls on care fu l  eva lua t ion  o f  spor t  f i sh ing
potent ia ls,  Impacts ,  and  so on for &. qilae.I f  s u c h  a s e c t i o n  w a s  a v a i l -
able for tha Colorado River squawfish we would not M)W see such a p rob lem
in its re -es tab l  lshmnt in the lawcrr Co lorado  R iver  bas in .

With reference to the plan P o t  2. aoache, I strordy recarmati a m a j o r  a n d
formlized statement  re lat ive to the necessi ty  for  documntation of all
stockings of  t h a t  species, and of S. oairdneri within the range of tha
nat ive. This has yet to be  done ,  in  detai l , and certainly can be accompl -
ished by determined effort and search of all stocking records available f r o m
f edera l ,  s ta te , and perhaps private (Apache Tr i ba I records?) sources. Unti I
we have documentation, we larst work backwards from extant specimens and
through the horrors of variation found in populations of trouts from the
Whita Mountain area.

Again, many of my comnents are editorial In nature, and should bti taken as
such.

Thank you for  the  opportunity to r e v i e w  these  plans in drafi form. If
there are problems in reading some of my carments (in my scrawl), please
ccntact me.

I.'
Vyre?T, I j,

:
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